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5 Claims. (C. 138-39) 
As conducive to an understanding of the invention it 

is noted that where the movement of a valve head away 
from its seat is limited by an axially guided stem secured 
at one end to the valve head and having a lateral projec 
tion at its other end which abuts against a rigidly mounted 
stop, rapid flow of fluid which forces the valve head off 
its seat will cause violent impact of the projection against 
the stop which, after repeated operations, may cause 
shearing of the projection from the valve stem or break 
age of the stop or the stem with resultant failure of the 
waive. In addition, the abrasion due to the rubbing of 
the stem against its guide may also cause breakdown of 
the valve. Furthermore, with the stem slidably mounted 
in a guide, the presence of particles between the stem and 
the guide, as may occur where the valve is used in a surge 
damper for a mud pump, may cause jamming of the valve. 

Upon rapid flow of fiuid through the valve into or out 
of a bladder type pressure vessel, such as a pressure ac 
cumulator, violent lateral vibration of the bladder may 
occur and where the axially guided valve head is secured 
to the bladder, shearing of the valve stem may occur or 
the junction between the bladder and the valve head may 
break, with resultant failure of the unit. 

It is accordingly among the objects of the invention to 
provide a poppet type valve which will dependably seat 
to prevent flow of fluid in one direction and which, upon 
flow of fluid in the opposite direction, will open with 
the movement of the valve away from its seat limited, yet 
without violent impact which might cause breakdown of 
the valve and with out possibility of jamming which would 
prevent movement of the valve head, or abrasion of the 
valve stem and without likelihood of injury to the valve 
with lateral vibration of the bladder in cases where the 
latter is secured to the valve head. 
According to the invention, these objects are accom 

plished by the arrangerinent and combination of elements 
hereinafter described and particularly recited in the claims. 
In the accompanying drawings in which are shown one or 
more of various possibie embodiments of the several fea 
tures of the invention, 
FIG. 1 is a longitudinal sectional view of a pressure 

vessel incorporating the invention, 
FIG. 2 is a sectional view taken along line 2-2 of 

FIG. 1, 
FIG. 3 is a fragmentary longitudinal sectional view of 

another embodiment of the invention, and 
FIG. 4 is a view similar to FIG. 3 of still another 

embodiment thereof. 
Referring now to the drawings, the pressure vessel 

shown in FIG. 1 which illustratively is a pressure accu 
mulator, comprises a container Eil, illustratively cylindro 
spherical and of strong rigid material capable of with 
standing high pressure, said container having axially 
aligned openings 2, 3 at its opposed ends. 
Mounted in opening E2 is a plug i4 having an annular 

shoulder 15 adapted to seat against the inner periphery 
of said opening. The plug 4 has a lateral flange 6 
with an annular depression 7 therein to receive the thick 
ened rim 18 of the mouth of a deformable substantially 
conical bladder 19 which may be of rubber or like ma 
terial. Thus, when a nut 25 screwed on the threaded end 
of plug 14 extending beyond opening 2, is tightened, the 
rim 18 of the bladder will be clamped between flange 6 
and the wall of the container around opening 2 securely 
to hold the rim in place, the shoulder 5 preventing ex 
cessive pinching of Such rim. 
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The plug 4 desirably has an axial nipple 22 on its 

inner surface and a passageway 23 extends through said 
plug and said nipple so that gas under pressure may be 
forced through said passageway into said bladder to 
charge the latter, a suitable valve (not shown) being pro 
vided to control the passageway. 
Mounted in opening 13 of the container is a closure 

assembly 29 defining a port 31 through which a fluid 
under pressure, such as oil, may flow into and out of the 
container 1. 
The closure assembly illustratively comprises a tubular 

member or sleeve 32 of diameter such that it may readily 
fit into opening 3. Although the tubular member 32 
may be retained in position in opening 3 in any suitable 
manner, it desirably is welded in place as at 33. Pref 
erably a filler 34 which may be of resilient material, 
ecompasses the portion of the tubular member 32 extend 
ing into the container and is flush with the inner end 
35 of said tubular meinber 32. 
The bore of tubular member 32 which defines the port 

3 is of reduced diameter as at 36 adjacent its inner end 
defining an annular shoulder 37 and said bore 31 is 
internally threaded at its outer end 49 to receive the cor 
respondingly threaded end of a coupling (not shown) to 
which a hydraulic line may be connected. 
The portion of the bore between the reduced diameter 

portion 36 and the inner end 35 of the tubular member 
32 is fiared as at 38 to define a seat, to receive a substan 
tially conical valve head 43 to control flow of fluid 
through said bore 31 into and cut of the container it. 
The base 42 of the valve head &i is substantially flat and 
a stem 43 extends axially therefrom through an opening 
44 in the end 45 of the bladder 9 opposed to the mouth 
thereof. The stem 43 is threaded at its inner end as at 
46 to receive a nut 47 which, when tightened, will se 
curely clamp the valve head 41 to the bladder 59. 

Resilient means are provided normally to retain the 
valve head in open position. Such means, as shown in 
F.G. 1, desirably comprises a coil spring 48 extending cen 
trally through bladder 9 and affixed at its respective ends 
to nipple 22 and to stem 43. Under normal conditions 
with the accumulator uncharged the spring 48 will retain 
the valve head 4 in open position with respect to its 
seat 38. 
To limit the inward movement of the valve head 41. 

and to guide the latter with respect to the valve seat 38, 
a coil spring 58 is provided of diameter but slightly less 
than that of the bore 32 so that it may move axially 
thereof, the periphery of said spring 50 being adapted to 
abut against the shoulder 37. 
One end of the spring is conformed into a loop 5 pref 

erably lying in a plane substantially parallel to the axis 
of the tubular member 32 with the free end of the loop 
defining a stem 52 that extends axially of the convolu 
tions of the spring and is secured to the apex 53 of the 
conical valve head. 

In the operation of the accumulator the bladder may 
first be charged with gas under pressure through passage 
way 23 which is then sealed by a suitable valve (not 
shown). The charging of the bladder will cause expan 
sion thereof which will overcome the tension of coil 
spring 43. As the valve head will be guided by the coil 
spring which is connected thereto by stem 52 it will 
dependably move onto its seat 38 to close the port 31. 
A fluid Such as oil under pressure greater than that of 

the gas in bladder 9 is then forced through port 31. 
The sudden surge of oil through port 33 will quickly 
move the valve head 42 off its seat into the container so 
that such oil may enter the latter to deform the bladder 
further to compress the gas therein. 
The inward movement of the valve head is limited 

by the abutment of the periphery of the coil spring 50 
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against shoulder 37. However, by reason of the connec 
tion of the stem 52 of the coil spring to the valve head 
and the loop 5; at the root end of the stem, the stoppage of 
the inward movement of the valve head will be relatively 
gradual and hence without shock, for the loop portion of 
the spring will yield to absorb the shock when the pe 
riphery thereof abuts against shoulder 37. 

After the bladder and container are charged with gas 
and oil under pressure, the deformed bladder will be 
retained in the center of the container by the coil spring 
43 and by the axially positioned stem 52 of coil spring $6 
so that the bladder will not rub against the waii of such 
container with resultant rupture and will not form sharp 
folds which are also likely to cause rupture of the bladder. 
When a valve (not shown) controlling port 3A is 

opened, the compressed gas in bladder 9 will cause the 
latter to expand forcing oil out of the container through 
said port. 
With continued expansion of the bladder, sufficient 

force will be exerted to overcome the tension of coil 
spring 48 so that the valve head 4 will move downwardly 
guided by the coil spring 56, to move onto its seat 33 
to seal port 3i, thereby stopping flow from the con 
tainer and precluding extrusion of the bladder. 
By reason of the filler 34 encompassing the protrud 

ing inner end of the tubular member, an uninterrupted 
surface will be presented for the lower end 45 of the 
bladder to prevent any extreme bends in such lower end 
which might cause breakdown thereof. 
The embodiment shown in FG. 3 is substantially 

identical to that shown in FIG. 1 and corresponding ele 
ments have the same reference numerals primed. 

In this embodiment the central spring 48 of FIG. 1 
is eliminated and a flexible plate 64 is positioned be 
tween the flat top surface 42 of the valve head 41' and 
the adjacent surface of the bladder 9. The diameter 
of plate 6A is such that when the valve head 41' moves 
onto its seat 38', the periphery 62 of plate 61 will seat 
against the inner end 35' of the tubular member 32. 

In the embodiment shown in FIG. 3 the coil spring 
50' has a plurality of unstressed convolutions, the upper 
most convolution 68 of which, when the bladder is in 
inflated but not distended condition, is spaced from the 
annular shoulder 37. Thus, where the fiow of fluid 
through the valve into the container is very great, so 
that the loop 51' itself cannot take up the impact, the 
unstressed convolutions of the spring when stressed will 
serve as an added safeguard. 
The provision of plate 61 is important, since the 

bladder upon distension thereof in operation of the ac 
cumulator and movement of the valve head 41' onto its 
seat 38', if it engages the inner end 35' of tubular mem 
ber 32' may not provide an effective seal with respect 
thereto, or in some cases it may not even engage such 
inner end 35. 
As a result, the oil cushion that generally is present 

adjacent the outlet port of the accumulator may leak 
past the valve head 41' which is especially true where 
the accumulator is used in a horizontal position. How 
ever, by reason of the plate 65 the periphery of which 
is retained against end 35' of tubular member 32' by 
the pressure differential between the interior and exterior 
of the accumulator, a dependable seal will be provided 
without need for lapping of the adjacent surfaces of seat 
38' and valve head 41'. 

In the embodiment shown in FIG. 4 the lower end 
of the container 11' has a cylindrical extension 7 which 
defines a port 31', the inner end of said extension being 
curved as at 72. The extension 7B is desirably externally 
threaded as at 73 to receive the correspondingly threaded 
end of a tubular member 32', the latter being internally 
threaded at its outer end as at 49' and having an annular 
groove 74 between its ends to receive a snap ring 75 for 
example, which defines a stop. In the embodiment shown 
in FIG. 4, the bladder 9' is not secured to the substan 
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4. 
tially conical valve head 41', the periphery of which is 
curved as at 76 to conform to the curvature of the inner 
end 72 of the extension 7i which defines a seat for the 
valve head 41'. 
The valve head 41', which may have a fiexible plate 

63' secured thereto, which performs as previously de 
scribed, is retained in open position by a coil spring 77 
which illustratively has a plurality of convolutions and has 
its lower end resting on the snap ring 75. The inner end 
of the coil spring is conformed into a loop 55' lying in a 
plane substantially parallel to the axis of tubular member 
32' with the free end of the loop defining a stem 52' 
that extends axially of the convolutions of the spring and 
is secured to the apex of the valve head 41'. 
Upon expansion of the bladder i9' when charged with 

gas under pressure, it will react against the valve head 
4' to move the atter against its seat 72 against the ten 
sion of the coil spring 77, tie valve head being axially 
guided by said coil spring 77. When oil under pressure 
is forced into the tubular member 32', the valve head 
45' will be quickly moved off its seat 72 into the con 
tailer, so that such oil may enter the latter to deform 
the bladder further to compress the gas therein. 
The inward movement of the valve head 41' is limited 

by the abutment of the periphery of the coil spring 77 
against the end 78 of the extension 73. However, as in 
the case of the embodiments previously described, by 
reason of the connection of the stem 52' of the coil spring 
77 to the valve head 45' and the loop 52' at the root 
end of the stem, the stoppage of the inward movement 
of the valve head will be without violent impact. 

With the constructions above described, since the shock 
normally imparted to the valve upon its opening move 
ment is substantially eliminated, the valve may operate 
repeatedly without likelihood of breakdown. As the guid 
ing action for the waive head resulting from the sliding 
mount of the coil spring in the tubular member is with a 
minimum of friction, long life of the unit is assured. 
Where the valve is used with abrasive material such as 

is the case of a surge damper for a mud pump, for ex 
ample, the elements may be coated with an abrasive re 
sistant piastic, elastomer or the like. 
As many changes could be made in the above construc 

tions, and many apparently widely different embodiments 
of this invention could be made without departing from 
the Scope of the claims, it is intended that all matter con 
tained in the above description or shown in the accom 
panying drawings shall be interpreted as illustrative and 
not in a limiting sense. 

Having thus described my invention, what I claim as 
new and desire to secure by Letters Patent of the United 
States is: 

1. A valve assembly comprising a valve seat, a valve 
head on one side of Said seat adapted to move into seal 
ing engagement with the latter, a stop on the other side 
of Said seat, a coil spring on said other side of said seat 
mounted for movement toward and away from said stop, 
Said Spring having a stem extending axially of the convolu 
tions thereof and rigidly secured to said valve head, said 
stop being in the path of movement of a portion of said 
coil Spring, said valve head being spaced from said seat 
When Said portion of the coil spring engages said stop to 
permit the movement of the valve head away from the 
Seat, Said coil spring being conformed to yield sufficiently 
to permit substantial movement of the valve head away 
from the valve seat after said portion of the coil spring 
engages said stop. 

2. The combination set forth in claim 1 in which the 
coil spring has a plurality of convolutions and a second 
stop is provided axially spaced from said first stop, the 
spring being movable between said two stops. 

3. A valve assembly comprising a valve seat, a valve 
head on one side of said seat adapted to move into seal 
ing engagement with the latter, a stop on the other side 
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of said seat, a stem secured at one end to said valve head 
and extending through said valve seat and beyond said 
stop, resilient means Secured to the other end of said stem, 
said stop being in the path of movement of a portion of 
said resilient means, said valve head being spaced from 
said seat when said portion of Said resilient means en 
gages said stop to limit the movement of said valve head 
away from the seat, said resilient means being conformed 
to yield sufficiently to permit substantial movement of 
said valve head away from the valve seat after said por 
tion of said resilient means engages said stop. 

4. A pressure vessel comprising a container having a de 
formabie bladder therein, said bladder having a port at 
one end, means Securely clamping said port with respect 
to said container, said container having an opening axially 
aligned with said bladder, said opening defining a valve 
seat, a valve head secured to the bladder in said con 
tainer on one side of said valve seat adapted to move 
into sealing engagement with the latter, means secured to 
said valve head, said means having a resilient portion 
on the other side of said valve seat, a stop on said 
other side of the valve seat in the path of movement 
of said resilient portion to limit the inward move 
ment of Said valve head, said valve head being spaced 
from said seat when said resilient portion engages said 
stop, said resilient portion being conformed to yield suf 
ficiently to permit substantial movement of said valve 
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head away from the valve seat after said resilient portion 
engages said stop, and means coacting with said resilient 
portion to control lateral movement of said valve head. 

5. The combination set forth in claim 4 in which said 
valve head is secured to the end of the bladder remote 
from the port therein, a coil spring is positioned in said 
container and extends axially thereof, Cne end of said 
spring being fixed with respect to said container and the 
other end fixed with respect to said valve head, said coil 
spring normally retaining said valve head spaced from 
said seat. 
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